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ABSTRACT 

The smart phone users are growing day by day 
because of the dynamic and user friendly interactive 
applications. The internet is the base for smart phone 
users and presently we have 4G technology and 
expecting 5G in coming years. As for analysis the 5G 
mobile technology greatly increases communication 
capacity in large amount of spectrum in the millimeter 
wave bands. The paper describes the basic 
fundamentals of the antenna used for the coming 5G 
technology. This paper describes millimeter wave 
antenna design for future 5G wireless system. The 
paper review objectives of millimeter wave antenna 
for 5G. 
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INTRODUCTION 

The early communication systems supported only 
analogy voice and now provide wide range of 
different applications to large number of users. First 
generation of mobile system supported voice only. 
Within last few years we have seen gradual 
development of mobile communications by birth of 
2G, 3G and 4G wireless networks respectively. 
Digital networking communication techniques like 
Modulations, Cellular frequency reuse, Packet 
switching and physical layer simulation etc. have 
resulted in this change. With the increasing demand of 
smart devices, now a day’s IP based networks has 
become a necessity. Resultant, new multimedia 
applications for mobile users .Market is flooded with 
these applications and has open up new ventures for 
mobile user and service providers. The future of 
mobile communications is likely to be very different 
to that which we are used to today. While demand for 
mobile broadband will continue to increase, largely 
driven by ultra-high definition video and better 
screens, we are already seeing the growing impact of 


the human possibilities of technology as the things 
around us become ever more connected. The 
upcoming 5th generation cellular network (“5G”) is 
anticipated to exhibit a uniform Gbps data throughput 
experience across a vast range of user scenarios. 5G is 
more than just a new wireless radio technology. It is a 
door opener to new communications possibilities and 
use cases, many of which are still unknown. Enabled 
by 5G, a programmable world will transform our 
lives, economy and society. Data throughput will be 
enhanced by more than a hundred fold. Mobile and 
wireless communication networks (GSM, 2G, 2.5G, 
and 3G) have made tremendous growth in the last 
fifteen years. The multimedia application for cellular 
system are limited to carrier frequency spectrum 
between 700MHz & 2.6Ghz.The global spectrum 
bandwidth allocation for all the cellular networks does 
not exceed 780MHz where each Service provider has 
approximately 200 MHz across all of the different 
cellular bands of the available spectrum. For the 
bandwidth aspects, here millimetre wave mobile 
communications technique is introduced and a micro¬ 
strip antenna has developed for 5G cellular 
network/device. The millimeter wave antenna must be 
compact in size to fit into hand held devices. 

5G TECHNOLOGY 

Till now 5G standards are not available. So researches 
have started to put the base for the technology that 
will provide these standards. This technology mostly 
consists of wireless access systems, frequency 
utilization, power consumption, antenna and 
propagation. 

A. 5G SPECTRUM 

There is an enormous expanse in millimeter wave 
spectrum specifically 28 GHZ and beyond that is 
overlooked till now.FCC proposed new rules for 
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wireless broadband frequencies of 28GHz, 37GHz, 
39GHz and 64-7GHz bands. Researches are targeting 
these frequencies for 5G. 

B. 5G OBJECTIVES 

The goal of 5G will be on better coverage and low 
cost. The important target will be on capacity with 
high speed and high information rates. 


CELLULAR SYSTEMS-THE PRESENT 


Further improvements and advances in technology led 
to the PCS (Personal Communication Services) in 
1995. One example of a PCS system is the DCS-1900 
which uses the 1850-1990 MHz band and is in use 
today. This system is based on TDMA and has 200- 
kHz channel spacing and eight time slots. The system 
also provides services like paging, caller ID, and e- 
mail. In a PCS system, the cells are further divided 
into macro cells, microcells and picocells to facilitate 
better coverage as shown in the following Figure. 



Indoor / Outdoor Coverage 

PCS Cell structure 


VISION FOR THE FUTURE 

According to the Cellular Telecommunications 
Industry Association (CTIA), today there exist more 
than 60 million wireless customers. This figure is hard 
to imagine considering the fact that cellular service 
was invented about 50 years ago. Over the last 25 
years, the wireless market has grown steadily from a 
$3 billion market to a $30 billion market in terms of 
annual revenues. 
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The future vision 


The figure above shows the vision of the future. An 
integrated terrestrial/satellite multimedia system is 
envisioned. Global personal communication is to be 
supported via satellites using the satellite gateways to 
connect to the fixed ground network. Underground 
cable, optical fibers or fixed radio links would be used 
to link the gateways to the fixed networks. The fixed 
networks would be connected to cellular base stations 
providing radio links to mobile handsets or hand set 
units on vehicles. Indoor base stations located in 
offices and public places such as bus and rail stations, 
airports and shops would also be connected to the 
fixed network. In areas which cannot be provided 
coverage by terrestrial base stations or fixed networks, 
satellites would be used to connect to the personal 
handsets. Hence, in the future, the handsets would be 
such that they would support multimedia which is an 
integration of voice, data and video signals. Thus, the 
user would have access to a very wide range of 
services such as telephone, fax, electronic mail, World 
Wide Web, video conferencing, remote shopping and 
emergency services. In the present world cordless, 
indoor and other types of cellular phones are available 
for different applications 

HOW AN ANTENNA RADIATES 

In order to know how an antenna radiates, let us first 
consider how radiation occurs. A conducting wire 
radiates mainly because of time-varying current or an 
acceleration (or deceleration) of charge. If there is no 
motion of charges in a wire, no radiation takes place, 
since no flow of current occurs. Radiation will not 
occur even if charges are moving with uniform 
velocity along a straight wire. However, charges 
moving with uniform velocity along a curved or bent 
wire will produce radiation. If the charge is oscillating 
with time, then radiation occurs even along a straight 
wire as explained by Balanis. 

The radiation from an antenna can be explained with 
the help of Figure 3.1 which shows a voltage source 
connected to a two conductor transmission line. When 
a sinusoidal voltage is applied across the transmission 
line, an electric field is created which is sinusoidal in 
nature and these results in the creation of electric lines 
of force which are tangential to the electric field. The 
magnitude of the electric field is indicated by the 
bunching of the electric lines of force. The free 
electrons on the conductors are forcibly displaced by 
the electric lines of force and the movement of these 
charges causes the flow of current which in turn leads 
to the creation of a magnetic field. 
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Radiation from an antenna 


Due to the time varying electric and magnetic fields, 
electromagnetic waves are created and these travel 
between the conductors. As these waves approach 
open space, free space waves are formed by 
connecting the open ends of the electric lines. Since 
the sinusoidal source continuously creates the electric 
disturbance, electromagnetic waves are created 
continuously and these travel through the transmission 
line, through the antenna and are radiated into the free 
space. Inside the transmission line and the antenna, 
the electromagnetic waves are sustained due to the 
charges, but as soon as they enter the free space, they 
form closed loops and are radiated. 

CONCLUSION 

The 5G is the coming popular mobile technology and 
antenna architecture is the prime concern. In this 
paper describes the basic fundamentals of antenna 
designing for 5G mobile communications. In my 
research, I am going to present the motivation for 
future antenna for 5G mobile communications, 
methodology, and in future present a variety of 
simulation results. The paper focused on millimeter 
wave antenna for 5G technology. 
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